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PROBLEM TO BE SOLVED: To provide an organic EL display device with high 
luminous efficiency and excellent visual field angle characteristics, and to provide a 
full-color device. 

SOLUTION: The organic EL display device includes a first organic EL element 
containing first and second reflective electrodes 2, 5 and an organic layer 4 located 
between the first and the second reflective electrodes 2, 5, a second organic EL 
element containing a first and a second reflective electrodes 2, 5 and a light-transmitting 
layer 3 located between the first and the second reflective electrodes 2, 5, and 
fluorescence conversion films 7G, 7R for converting colors of emission light from the 
second organic EL element. By adjusting optical film thicknesses LI, L2 of the first and 
the second organic EL elements, an angle distribution of intensities of emission light 
fi^om the second organic EL element is made narrower than that of intensities of 
emission light fi^om the first organic EL element. The emission light from the second 
organic EL element with the narrower angle distribution is equalized in direction by the 
fluorescence conversion films 7G, 7R. 

COPYRIGHT: (C)2006,JPO&NCIPI 



ARAKANE TAKASHI 
SAKAEDA NOBORU 
HOSOKAWA CHISHIO 



APPUCANT(s): 
APPL. NO.: 



IDEMITSU KOSAN CO LTD 
2004-112005 [JP 2004112005] 
April 06, 2004 (20040406) 



FILED: 



ABSTRACT 



( ; 



(19)B*@1#fl¥fT (J P) 



(12) 



\ ^ 2005-302313 A 2005. 10.27 
(A) (ll)4tlfttie^B9»# 

*#IS2005-302313 

(P 2005-30231 3 A) 
(43)^B8B W-tiin^lQM 27B (2005. 10. 27) 



HO 5 B 
HO 5 B 
HO 5 B 
HO 5 B 



33/12 
33/14 
33/22 
33/24 



H 0 5 B 33/12 

H0 5B 33/12 

H0 5B 33/14 

H 0 5 B 33/22 

H 0 5 B 33/24 



E 
B 
A 
Z 



3K0 0 7 



(21)ffi^#^ 


#^2004-1 1 2005 (P2004-1 1 2005) 


(TDtbSA 


000183646 


(22)aiS0 


¥^£16^4^ 6 B (2004.4.6) 












*Mli5=f ftBBEptLWI^ 3 TB 1 # 1 ^ 








100086759 
























=P^mtt<>-}»rU±^ 1 2 8 0 








m± 








=f ^ma-^-itrfri^ 1 2 8 OSflfi 






















(72)56?g« 


ii8i;ii i&m 








=Plimtt^«r!j±^l 2 8 OSife 






F:5'-A(# 


3K007 AB03 AB17 BA06 BB06 CCOl 









DB03 



(54) immcDZm *«EL«*^«s.y:7>iP;*77-x/^'f X 



(57) mm] 

2. 5. SO:^-RC;m-(DSftttmS2. 5©PBltca& 

7G. 7 RtS^trWSIEL^^SB. f^-RZfm-CD 
#«8ELm^ro5te#KJlL 1, L 2^sSI|-r.6ClitCJ: 
0. IB^©#ffi|ELl!l^^*»e©f87t©^gE©^|«5^** 
. C0*r«SEL3R^*»e<D%Jt©^K©^^R»fliJ:r) 

@ 1 



r 



r 



' ^ (2) i. ''2005-302313 A 2005. 10.27 

mti, m - w * «s E L ^ T i . 

W3teaija^. •&trm-<D Wfil E L ig^ i . 



3 ] 













m-<^)Sltttm®. S. t/J M IB^ - s. o:^ - <D S it m 


@ © TbUc i£ It €. tl /c ^ 






..W«St^^OI|-©«-«8EL5g?t. 














, =t ^ @ i ^ ^ tr m H © E L JS^ t . 














mamE. 










©*«EL5^^*^6.©^?tW^a©^iaf$J-fl>*<, g3IB 
















O^^EL^^*^ew^5t<D^«CO^e!^)-?jid5. WE 


|g-<0W«EL3g^*^ 














] 






WIB^ - 




IB«©*tt|EL«5^S 


a 


o 

[£f ^« 5 


] 








«ttlEL3g^*«lI:-rSH«:itlhJi*^tJi!il«^l ~ 


4 © -rn *^ 1 13 « 


O W SI E L 


^ ^ B • 






C« *^ 6 


] 







C«*JS 7 ] 

6<D^»-rn*w «(cE«<^*«SEL^*^g. 
8 J 

0%*^2 5S6JK±TfeS^*JSl~7©t»-rn7i^l«f::ea<D»«EL«5^^g. 
[ H 9 ] 

[ft ^JS 1 0 ] 



O ^ )2005-302313 A 2005.10.27 

[if 1 1 ] 

[ W ^ TS 1 2 ] 

1 3 ] 

m rj. ^ ^ iz ^ t^n m m m 3 iz$&m<DmmELm^mm. 
im^m 1 4 ] 

1 5 ] 
[ 0 0 0 1 ] 

:^mmn. Wfi8XUi7hp;U5:!i-y-tr>X (EL) m^BSRlSyJl'tl^ — y'/-{-(7.\Z 
[ 0 0 0 2 ] 

. mmminz&n^izti>tz, «i&t^;&^'§STib-5c:i*>^, s-a^SRSSfctstts^it 

[ 0 0 0 3 ] 

s . . 

[ 0 0 0 4 ] 

(2L)/A + ^ / ( 2 jc) = m (mliSSc) 
[ 0 0 0 5 ] 

iit. #fff5:fflE2»'tt. ±IB © ^ * ffJ ffl L W « E L ^ ^ *i M * $ n T -5 . C 



(4) J. '2005-302313 A 2005.10.27 



W ijs^ 317 l^u 13b ' r WK »»— 


, O it 






A* "-^ IX. ail IX 13B »v- 


o T ^ Ji) 






<D n ^ ^ ^ ^ ^ (D ^ 


(7) ^ ft ^ 








^ 






[ 0 0 0 6 ] 














1 ^ ^ ^ *^ ^ ^ 1 ^ Tfa^ ^ ^Pfc (ISA CCV fcJ * /ts4 




it M 








o d tl 


@ 




N. Y (D M is 


<i: 2 . 


0 


--2. 2T&^<Ofi:Jtb, 1Si%^^WL(0 Mifi \ 5 

" • ^ »^ » jTv MJJ J/ 1 ■ 'V i • *^ 


— 1 . 7 T' » ^ C t «C 
















(D ^ ^ \Z tL ^ ^ ^ \Z 


3^ CD ^ ^ 

^'■^ J-K 




./^ yj "\* Tfx ^ 'o» -/ ■» *3"C /V T/*. 7 ^ i>l JX^ '* 








»- ^'-^ ^ io» jxL xIj J3"C ^ o ^ ^ i=ti io» yi* *'-x 


iv^ VK nc /■» » » 1^ 


^ 


fji 


o* l^w M* JXx ^ «^ ^ ^ ^ l**J f^S 


e 

[ 0 0 0 7 ] 








L TM^ Pi W\ J Ma IW^ 


ii ^ W O 




0 1* 39554^ 




9-92 


4 


6 6 # lis 


r Sfc BH gi ^ 1 
L ^ Pfl TIn J 












] 




[ 0 0 0 8 ] 





















[ 0 0 0 9 ] 

1. H-RZ/m-WKSttt^ffi.. Rt/^WSm-Ryf^-WSltttmS© rate sit ^nfc* 30 





— © E L 


i: . 












B — 2Si d: H — <D 








\z 


WL » 






g . a i: 


. tr ^ 3 CD 


^ «i E L 














E L 5g ^ Ti-* e 
















E L 5g ^ 35> 






#fil E 


L ^ ^ *^ 6 






S 53- flJ J; 0 t> 


. (.^ ^ « E 


L ^ ^ g g . 








2 


. m-R - 










\Z WL 


it n s 






<*: ^ . 




E L 3g ^ <*: , 
























(D 


ytmmm , ^- 






tr^-co^^EL^^^t. 












E L ^ T e 


CD ^ * fe ^ 


-r -5 ^ 3t ^ ife 1^ i ^ 












E L ^ ^ e 






* 


m E 


L ^ ^ *^ ^. 


O 




J; 0 fe 


, itilfe * SI E 


L S ^ £ S . 








3 










fig 


\z Wi 


It e> n * 






E L ^ 






















\z 


Wi 


"=> n^m- 




3^ iS M S . W 




- E L 


t , 


















\z 




e n ^ - 


CO 




g t ^ tr^ 


H © # ^ E L 



























o 



V ; 2005-302313 A 2005.10.27 



-7^ » <D ^ a CO S ^i- J; 0 ti , $!5 E L :S ,K S S . 

L ^ ^ S B . 

V>-fn*>tE«©W«ELS*^S. 

*j5^50%*Jil2 5%£^±-7ra&^l~7Wti-r*lAMC|3«®^aEL^^^B. 

S«OESt^*«5 0 %Sk±.-Q S> ^ 1 ~7 <Dt»Tn*UC|B«®*tiEL^:g^^«. 

10. Sf}|Bm-<DS*ftt«SXtt«frre^-OKI*tt««<Z)i> Sf«ft:ta 

l^mS<08[g#:*^e;^j:-5 1 ~9<D(,i-rn*Wr|BmwW«SEL^^Sff,. 

1 1. SfrlB^-O^Mttag3lttHiftB^-(DK*ttt«g®'>;^c<tt>-;^*t, ^JBJKtS 

^ U ^ 1 ~9 <^</i-m*Mc|B«®#tiEL^*^B. 

1 3. mm^- (D m^^mm t . tismm -.<r> mye^^^ni . ttiB*«iS7!»>e.©^^S:-en 

^ it Ts^iP h )V <r:>m:km.<D 'p U < i: h — -d -h^ mm.i^\z $> K) . 

h;KOg;*:McO'>;^c< tfc — odigS^M^fc^S 1 3 Cg«<D#«EL^^Se. 
1 5. 1 4lcfB«oa^SB*»^;Jj:-57;P;^7 — y/^-fX. 

[0010] 

zs y )\' ti "7 - ^ n -i 7.t^% <b n ^ . 

[0011] 

mmmm i 

01 «*^?g<7>*r«EL^s^^B«)-iissjBSg*^r0-ea6-pT, mw. i (om — w^m ± 
iz . ^ — coK#i4«ffi2. Ttsiggs. #a^4, m - 0) K ^ itnm 5 . 'Sl ^ a ± m 



o , . > n 



(6) ft "12005-302313 A 200S. 10.27 



. 5©-:)&*«i»STi&o, 1& :I5 i)^ fit m t u ^ , ^^ityt(Dmomv:^i^^^-r. 

[0012] 

^ W T Jb ■& . 

[0013) 

[0014] 

^1- ffl ^ . 

i^6. 5f*L<tt. Sfe5t<7)^3tX'^^h;U©ffi:*:ett4 2 0~5 0 0. gbfe3t®5£Jt>?. 

'^i? h;UOg:*cffi« 5 0 0~ 5 5 0. #e?t®f!^X'<J' f-;KD@;*ctt« 5 5 0~6 5 0 

-e * ^ . 

[0015] 

^ ^ iz mm ^ n xi^ ^ <o X' , ♦«g4*^e,5s-frenfc5t*«> »ifiiTSEi*ttms2. 5© 

FBT^^oiibsit-rsBR. ^a^i^irio, ^?tS5*ftiK7G, 7RoMigftS7!/t^ie)e.n 

T^yt(^^m*^^it><^nx. m^^^m 7 G . ? r i)^ (d ^ ^^t^ m.f)^ ^ < tt ^ . 30 

?t^tfeK7G. 7RIZJ;0. ^ :^ {k ^ tl T tti -5 , -E-CD$S;^, «&^^*^ga6TC:<;^t.5 
. WfeHi5git*5tiTli. m-cDWjtEL5g^o^^K/PLi*i^M-r'5J;^tris 

bTSai-r-6±ptrilS$tlTV»S®T. ^ — ©W«8EL3g^A^^,©5l5tC)AS^i-*tt, 

IS < T , « » A J£ V> . 40 
[0016] 

t^. :^mmmmizii\,^x. ^yt^m<Dfkm6f^it'A<Dj:oizMm^n^. m^tmm^ o 

[0017] 

^-(0*^EL5S^j!i>e.&ai$nS3t(D^a?®AS5i-**«, OWtiEL^^d^egf 
)£*6^.#T.^RI^tt#ffirBl<?)Jt¥IK/PLS:, S (1) ^^/c-r^Htr, m^^t^m m ^ tz 



o 



(7) ( ) 2OOS-3023J3 A 2005. 10.27 



(2L)/A + t> y (. 2 k) = m (mttfiSc) (1) 

L : s. ^ a n m m <o m m 

.\ : ^ a S T f£ ± L /-t >t C5 > o iD 5i 0 in U /c :^ y h Jl^ Oj — i7 m & 

[0018] 

[0019] 

^46S;iiT?§€,n^.0iIx.tf#flig4^«j«-r-5S-^O&®^*nl. n2. nk 

tmm d 1 . d 2 , - . d k om-^ , 3t=^MiPL«S5; (2) iLT*46^.ns. 

L = nlXdl+n2Xd2+ — +nkXclk (2) 
[ 0 0 2 0 ] 

^ tz & n y h <P it IHT ^ (3) T'^Sn-i). 
4> = 0 , + * 2 ( 3 ) 

(» 1 ] 



©jc (5) T-ths-r-scitd^-e^-s. 

[it 2 ] 



O, = arctan 



(5) 



[ 0 0 2 1 ] 

«>Sro5%Klttt«tg2d:Hi;{BlW)gOD«i^OJB#f5PS*J6fc<0^. 5$ (5) i&ffll.»Tth 
[ 0 0 2 2 ] 

■efeo, a^sw*i osset±©fc®Ti&-5**. — «c5si*ttmffi2. s©-?^. — 

RM^5 0%U^±. !f#C7 0%eJl±TS0. *i 2 5 % U ±T- $> ^ <D Hi , :^^m 

M<ommi>i , 100~300nniTfeO, <tfe:&*i5~50nni-e*-5>©75«, 



' (8) i) ^005-302313 A 2005.10.27 

© 6 » * U . 

[ 0 0 2 3 ] 

V» V i *f * ''^ • 
[ 0 0 2 4 ] 

* % ic *5 -5 R « « ®<DRtt^i«. :;^<75:3&ffiT-W^^n^fit©::tT$)^. 

R = RoX(I.,/Io) (6) 
[ 0 0 2 5 ] 

5t^lftM7 G, 7 R*^^jSVifiijOK:i*ttmei2<D*.jP<-r-5^i*iMiLl'i. 
[ 0 0 2 6 ] 

tttLT«jE5~4ovgs<&Rijfra-r^i« feiKSwsi'i%jt*iejaiT^-5. m<o 
mmt)^ + . m - iz fs. ■:> tz t ^ <D ^ m ^ -r ^ . ^mr ^ i&m<D 

[ 0 0 2 7 ] 

tr3t^ie»iaffiB«, *-<DS-efeJ;tiL. «l!c<^gTt)J;Vi. 

t> <k , 
[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

Ll«S-©W«ELIg^OR#t<t«g2. SOJt^Kj?*, L2 tt ^ ^ © *r SI E L 

^©KWttas2. 5©3t4£mps-, L 3 it m - <D m m E L m =F <D R m.^ m 2 , 5 oyt 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 



o (9) }. j2005-302313 A 2005.10.27 



«5^LfeJ;plC. 7tSjlg<DlKJPlC.j:f93t^KJlLl. L2. L3i&iSSL.T. - <D 

7G, 7Rtc:J;0. ^:3&<k$nT#1-'^ai^. 

[ 0 0 3 2 ] 

^mmm a 

ifeK7G, 7R&tXia?^S8. ^ZI(7)Si*tt«fii5, 7t S S 3 . ^ g 4 . ^ - O E It 
m^^tftM7G. 7RRrXSggB8©'eBt, 5ttl5tOHlb3&lBl*«, lliS}gSllOW«EL 
[ 0 0 3 3 ] 

^ (D^mmm-v \t . ^-<DEi*tt«ffi2©sw**S5<t--5. 

[ 0 0 3 4 ] 

SISS ?g ^ 4 

^^mmmommELmT^mmit. m 4 iz^T iz. myt$^ik^ 7 g , 7 RRumm 
m^^±m 6 ^c<Dm\zmsvxm^^tiz. 

[ 0 0 3 5 ] 

. ^-<0*ttlEL*^*««lfig$n. ®-<DE*ttt«ffi2. JtSiSBS. #«SB4, S"© 
[ 0 0 3 6 ] 

C:o*«|EL«^gMT?tt. ^r*SJi4d>e.®7t*^. ««l^aLT. SHJB8*^e>. X 

ttM^^iftiK7G, 7R-efe^«i$nT, ^i-'N.ffis. mmmm 1 tmmiz. li, l2& 

LT, :l:^^^M7G, 7Rlr<J;f3#*{bLTti-5. 
[ 0 0 3 7 ] 

*^TfeJ;ti. mmmm 1 . 2. 3IC*JUT«, M>t^lfta7G. 7R<l:Rittt 

tt, wtiti^ . mm ^ # 'J - ^ ii^ i u ^ m t^m n ■& . 

[ 0 0 3 8 ] 
[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

1 . siti$ 



5 



* ' (10) J. ' 2005-302313 A 2005. 10.27 

SttttttStl^T, *0 (1) - (4) lc5^Tt>©*^tfSc:t*«-c#-5. 

( 1 ) ^mnm 

3tS-RW-r-i)^)S*^6)^C-i)fc<75. m A u , Ag, Al, Pt, Cu. W. Cr. M 

n. Mg. Ca, Li. Yb, Eu. Sr. Ba. Na^. RU:LtX'E><D^m<D'pit)^ibm 
l[ = aet±StKJ^fi£3nfc^^. :^«:WC«Mg:Ag. A1 :Li. Al :Ca. Mg 

. OeVUiT®fcWtt[Sfffii:UT»*U<,-:^4. 5eV«±©t>®ttSgtUT»iS 
■e i6 -5 . 
[ 0 0 4 1 ] 

(2) ^mm/mm^m:sntmmmm/ikmm7b^'bUi>mms.mtnm 10 

M^€Si:L-Tti. ^Sttg?<l:ife*«0*L.<, !}#twZnO:Al. I TO ('f 
^i^C'Ag'^i^^^v'H) . SnO, :Sb. InZnO^j&tjffSLO^. — 5^. ^R^tL 

Ttt. ±ie (1) ■ciE'<fc^SXtt^^*^&;tc*IK&»*K^ff«>Jii:**Tirs. e:<D 
a^5«ttmsic*5ViTtt. ^«ats-rsgi5ij-ics?««ffi. ^sK©ti-rn?&svtT'b 

[ 0 0 4 2 ] 

(3) mnwm/'mmnmx\tmf^nm/mmi^mt>^^fs.^msKSi\tmm 

mm mm it . mtEvtc^ o iz^mmti^m^^ (dx- . iSssf^x^iSH^^coms^K 

[ 0 0 4 3 ] 

::OJ;^ncii5JBSf^^^*^l^cogiJtLT«. ZnO. ZrOz. HfO^. TiO^. 
SiaN4. BN, GaN. GaInN, AIN, AljOj. ZnS. ZnSe, Zn 

it X m 0S. L fzm m X h . 

[ 0 0 4 4 ] 

(gatif^Km^Mi:LTi±. mmm 1 . s &,t <d & m \t o m <t m ^ y it 

yig<t5}?UV-K^5lr»Sb<#tfSCli:*<T-#€). *^WtrttMgF, . CaF^ . B' 
aF2. NaAlF. SiOF#*^e.;^-5M. zn'b(Dit^<^^m^iZV:^>J-^-'p\Z^ 
m^itxmfSLLfzm. * -a 7 -y * {b ^ U U 7 > . 7 •;/ ^ ft tI? U >^ ^' U U- - h . 

^yigfbTi^'j'fs m u ^ m t>i » mx $> i> . 

[ 0 0 4 5 ] 

:ioffli5S+i4mst-*5tt-5^m{t#'SiK«. -hf2 (3) xm.mi^rz^mmm(Dmmiii 
mt<&mmm(omm{^!^i^i:^ ^snz^^mmmvtcho)X'$>i>. &mnm t vx 

tt. ±fB (2) TSiigb3tfcro*^tf*c:t*iT^. ^JSmffitbTtt. ±S (1) Tltt 

[ 0 0 4 6 ] 

m ^ f - A ffi ^ n . * 7. /•? -y ^ 'J > y & o 0*j t b T « . D c X /t y 1$' > if m 
A< ^ if ^. n . 

[ 0 0 4 7 1 

2 . S« 



o 



( 11 ) I )2005~302313 A 2005.10.27 



[ 0 0 4 8 ] 
3 . S S 

^ ^ ^.h-x^m^^mhit. - o s ^ s r«i o ^ ;? ^ s s r ^ ^ t . 

3t s ® ffl ^ n -5 « ^ ^ Lx T s T * ti 4^ ic $y K « St 7&t , &mmm^nx\t 

[ 0 0 4 9 ] 

m t l^X . I TO (^K-yg^fb-f>>^»i7A) . IZO (Mfi>K-yffi{b<>>^'>'A) . 
ZnO, ZnO:Al. SnOj » SnOz :Sb. I n 2 O3 . NbO, LaO. Nd 

0. SmO. EuOx, M0O2. ReOz, ReO,. OSO2. IrOa 

, PtOz, LiTi204, LiVaO., ErxNbOa, LaTiO^. SrVO 
3 > CaCrOs , Srx CrOs . AxMoOa > AV^ Os (A = K, Cs. Rb. 
Sr. Na, Li. Ca) ^^mirf^ZLhf)^^^^, 
[ 0 0 5 0 ] 

mmmm^^tm: mm (o m m m x m ^ m ^ m m m m ^ tf . mm^i^^ 

0 ^-^^m^f ^ z ^^^x ^ ^ . mmitmm^>>ti)um(Dmtux{^. ttf (^-h^^- 

T y )V >) . TTT (^h^5=-:^T'h^-lr>) , TPBP (5=-h^:7ji->H.b'fcf^- 

^} y= >) , HMTTeF (^ + 1^pC^U>5=-h^5r;p^^;|//\*U>) , TMTSF (t^K 

, BED T - TTF (exx^U>>?^:t--T-h^^T:7;Uy\^l/>) , BEDO-TTF 

(exx^u>>^:r5^y-'T'h^^yy;i//\'u>) . dmet (s^>^5";|/x?u>>?^^ 

n\y y) ^^K:h-<hb. Zi:7-try^-i:LT. TCNQ (5^h^v'T/4^y£^>ti$^>) 
. TCNQ-4F {y y m V T y ^ / zy ^ 9 >) . TCNDQ (^h^i/TyS^ 

:7xy^ye/^^>) . tcntq ("^h^f/7yi-'J>^iy^y>?pc^>) , tnap 

('7^h^'>Ty2, 6-:^37H^/>?;?C^^>),TANT(11, 11, 12. 12-5=- 
K^>'Ty2, 6-T>h^=l^/>^;<^^>) , DCNQI { zy T J ^ J > -J ^ - > ) , 
TI2^ (1) T^^n^OCNAQ, TtB^ (2) T^^n-SM (dmi t)^ (M = N 

1, Nd, Zn. Pt) m (D m . TaPe . AsFe . PF^ > Re04 , CI 
O4, BF4. Au (CN):,, Ni (CN)4, C0CI4. CoBr. I3, B 
r, IBrj, AUI2. AuBtz. Cus le. CUCI4 . Cu (NCS) 2. F 
eCl4,FeBr4.MnCl4.KHg(SCN)4.Hg(SCN)3.NH4 ( 

ffl.^^fc-frSK:^-ihUTtt, Li, K. Na. Rb. Ca, Cs, La, NH4 ^t^ffl 
S d <»: T # S . 
[ft 1 ] 



( 12 ) i. - 2005-302313 A 2005. 10.27 



lit 2] 




[ 0 0 5 1 ] 

»mtt5p'Jv-ibTtt. 7KiJT-fe^U>, 7j?UTXU>, 3RU:7x:zlx>. 7l?U7x 10 
- U > \d - U > . #iJ7-b>. #U7xnl^>T-fe^U>> :^Ui?T-t5'U>> jJ^UtTD 

[ 0 0 5 2 ] 
4 . 

( 1 ) IE?LaAg/%?tg 

<. 2 ) lEjimmm / m^m 20 

( 3 ) / M'f&xm 

( 4 ) iE 7L a A a / 5E 5t s / « ^ a A s 

( 5 ) IE ?L «i 21 e / fg 3t B / m ^ a A g 

(6) iE?LttAB/iE?L^2IB/^7l£B/m^ttAS 

(7) iE?LttAg/lil3tB/iE?LSlhS/«^aAg 

(8) lEILa AS/5g3tS/m^ a AS/#«5!t«S 

(9) jEK^mm / ft^m y H^^mm 

(10) iE?LaAB/m^»gB/^?tB/s^aAB 

[ 0 0 5 3 ] 

Biini^fc. »sxfiiE?L^iSMi^sJ;OiE?L^aA^BMT-*o, ^^^mmxitm'F&xm 
^om=Fi:&.x-^mx'$>^. ) , (b) mm mm (.iEJLRum^^m^(D:h oj»&^ 
■tt^dtAtni^T-afe^. ) , (c) ^^mm (sEn.tm^(omf^^(omi:mm\.. 

(1) ©in^ilfc-rteHT'aJC<^cJR(C*£:DT)3l^-r-5C:i:*«T#^*i. JfSU<ttl n 
m~l 0 Min. #tjif$L<«5 nm~5 Mm1?*'5. 
[ 0 0 5 4 ] 40 

[ 0 0 5 5 ] 

tc. iE ?L ^ m g « . iiJ "T L S « T « Jtc i.^ . fg 7t fig O |fil ± <D «?> ffl so 



( 13 ) 



( )2005-302313 A 2005.10.27 



*^'fiFSLt». zayiEJifiimmtLTit, ^ 0 {s. m ^ X' IE TL ^ % ^ m tz ^ m.-r ^ iti na^ » 
*L<. seiciE?L«g;i!)^*<, m 1 0 ' ~io^ v/cmcosi^isijn^fc. 

*«-r«)t><DTa&n«it#«c^(Stt;&<. ts*. 3ie«e«<snz*5v»T. jE?L©«ffirieit«i 

L T S i n T i £ t. CD ^ E L ^ T CD IE TL *w is « 5c /h d « I ^ i; «j W ^> « 03 "P A» 6 €E g © 
[ 0 0 5 6 ] 

iE?ni2istt. jETLmmwrn^S: , m^HM^mmm, 7.fcr>n-hffi. LBfe«S5®iia 
lEJimmM m-m:x.it-m&.±i>^ ^ tj. ^ - m -^m^ ^ nx \,^T t> ^ L . $, ^ 

[ 0 0 5 7 ] 

Iri s d t -c # s . 

[ 0 0 5 8 ] 

m^mxBii, m^aA«^*, xt:>=3-hffi, ^^-xhs, l 20 

«, s'jao«^7&^e,;is«©:<o«^aAg^agLfct>©-cfeoTfej;t,i. 

[ 0 0 5 9 ] 



^ ^ iz. M 




m v 


T 






52 


^ Jl R @ 










^ t) © 




L U 0 d © J: -5 tS: *r t 


L T « 


. C»J X. 8 


- t H 


n -> 




0 ^ 


^ <^ 0 


& JH 




^ . m ^\t^^>' y ( - 


AS; 


tC 8 


- + y u y 


— X 


« 8 - 




/ g > 


) 


U - 










H ^ *i 


^ If ^ 


n ^ , 


Mi^6^iz\t. 


h 'J .;^ 


( 8 - 


+ / 


u 






U X 


( 5 . 7 - 


-J i7 U 


0-8 


- =^ / 'J / 




;p 5 - 






hUX (5. T-v'yD^: 


- 8 


- + y u y 


- ;p) 


T )l 5. 


— -j? A , h U 


X ( 2 


- ;< ^ 


;i/ - 


8 


- 4^ y u y - ji/ ) T 5 




^ A 


. M 7- ;P 5 - 








^ -> 






^. a ^) ^ 7.x . IB 


© 


^ «s 






T: # -5 



30 



[ 0 0 6 0 ] 

5 . itm 

m^mskm\zm^^^istP,iivx\tm.it>'^)u> (s io, ) . ^{b->u=i> (s in) 

5 0 0~1 0 0 0 0 nm©IK^Tfi)cK$n?>. 

[ 0 0 6 1 ] 
[ 0 0 6 2 ] 

© ^ 3t ^ ffl n s +^ isf t L T « » « {*: . ^r«i^^*t:At*o. ?#t-^«im 

^#)KS:#'jV-tt"IC5J-gfLfc=b©*iiffjgT-*-5. c:©#fiS^)t!fe!Hi:LTfi. mXUi7 
Lnt)©«. d?U-7-n--i'>y-4'l-:5^»^nfc4^SiT^3t«^iR^*i0. 3tA±©t>© 



( 14 ) 



Jr ' 2005-302313 A 2005. 10.27 



[ 0 0 6 3 ] 

. ji^500~50000nm. »*L<« 1000~5000nin<D^iPlc;i-5.fc^tC 

mmmmm^vr^■i. m ^ a {7 a n ^ > ; 1, 2-i7^?Dnx^'>;i7 

Da*Jl^A;Tirh>;v'i7D'\^^-y-y>; h;Px>;'^>-tf>:^v-W>;N, N-s? 
Un-;ps;pC5^jl,x-5^;p^«:fflViSc:<i:*<T#s. cne.<D^«tt, ^-ti^n^ii&Tffl 

[ 0 0 6 4 ] 

7 . S @ 

[ 0 0 6 5 ] 20 

h , zt? u h* X ;u T ;i/ 3 - ;u . # U e x ;u tr d u k > . t H d ^ -> x ^ ;Hr ;p d — x . ij JU 

[ 0 0 6 6 ] 

U * — 3^ ^ - K , # U f X ;p T ;P n - Jl' . U t' x ;u tf n U H > , t K d 4^ >- x ^ ;Hr 
D-x. *;i.# + ->;*^;nr;i'D-x^<DS?g«S& (iiS^J-^) ^^^(f-5::t*i-r^. - 

B&<D«»J<i:LT«, Ti7U;Pi!?^, ;<:S'i7U;pgfm, Ji^'J-^-f^^fx^P?^. ^{\LzS K^m 

[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

^3ta(*^<D}g^^fei:bTttXt;>3-hj*^RlS'Jffi«»c<i;0fTli. 
ffiSS 0 0~5 0 0 0 0 nm. »tU<ttl 0 0 0~5 0 0 0 nniCC»36HC5Kfflc;Jc^i 
3 gS: It -5 . 
[ 0 0 6 9 ] 

-■}5 . »J©aSfia«±Jr, ^«^X/^-;/:5'>J>y^«:^ffifC<fcO. fifStOKPO^- so 



1 J 2005-302313 A 2005.10.27 
[ 0 0 7 0 ] 

■1 » a ^i: <D .-fc^ S i L T !i . 7. 'cT r: !■ & , ^ ^ 7. r m , mmm^ni ^ ^tfi . mm U 

mmm(0B6^fr^m^mm. #^«iis«jcj:os^c-5**. -na^Jti-Kinissifflflgso- 

45013. M?Em I 0 - ' -10 - • Pa. M^mm 0 . 01~50nm/sec, S« 

jas-so-soo'c. mm5nm'^5tim<Dm.mT'm-&m^^ii7bim^i^f^^, -Aiz z.ti 

^ <Dm<Dm^m. -e®±{cm-OS*H4S«i (iSjS) ia^l0~5 0 0 nm$?SL< 

5 0~2 0 0 nm«)(KH<75KJP{c&5J:5l'. 09^K35Sl«-^X/"?-;/^'iJ>if^o:;&i* 
(3 J: 0 ^ It -5 . 

[ 0 0 7 1 ] 

(1) m^^ntmmm.(r>fpm CRGBmm^m-r^mitmi^<D^n:^m) 

2 5mmX7 5mmXl. lmmC03t}t»1£(SBgS1S) (OA2;^/7X:B*^«ffi 
^ttSi) ±tC. :r^';/i'VhUyi'X (BM) CD$?:pfi:bTV2 5 9BK (ffse^fb^tt 
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